Visual tracking of laparoscopic instruments in a Hough space.
This paper describes an approach to tracking laparoscopic instruments based solely on visual information. The two edges of the linear instrument are identified as maxima within a scalable search window in the Hough space. For each new frame the window is moved according to the velocity of the instrument computed in the previous frame. The computational cost of the Hough transform is further reduced by considering only edge features inside a mask determined by the Hough search window. The technique has been successfully applied in sequences of a simulation task and a surgical procedure.